among the most obvious global-scale impacts of human society on marine ecosystems. In an age of such large-scale anthropogenic impacts, marine scientists, resource managers, and policymakers must rethink their approaches to protecting and managing marine populations and ecosystems. Conservation oceanography is an emerging field of science that incorporates the latest advances in ocean science and technology to provide resource managers and policymakers with the information they need to ensure the sustainability of the marine environment and its living resources. Here, we discuss the historical context of conservation oceanography as it applies to marine fisheries management. We then describe two projects, one focused on Atlantic bluefin tuna and the other on Pacific salmon, that illustrate the potential of new tagging and tracking technologies for transforming the science underlying fisheries management.
INtroductIoN
During the past half century, overfishing in many parts of the global ocean has had a substantial impact on predators at or near the top of the marine food chain (Myers and Worm, 2003; Sibert et al., 2006) . In some regions, fisheries have responded by shifting their efforts to species further down the food chain (Pauly et al., 1998; Essington et al., 2006) .
In addition, overfishing has blurred what the baseline conditions for many coastal ecosystems were like prior to human exploitation (Pauly, 1995; Jackson et al., 2001; Lotze et al., 2006) , further com- forcing from the bottom up (Frank et al., 2006; Cury et al., 2007; Greene and Pershing, 2007; Greene et al., 2008) (Schaefer, 1954; Ricker, 1954 (Kendall and Duker, 1998; Govoni, 2005 " " models that can be used to study the ecology of larval and juvenile fishes in their advective environment (Miller, 2007; Werner et al., 2007 Gunn and Block, 2001; Sibert and Nielson, 2001; Wilson et al., 2001; Block et al., 2003; Welch, 2003; Block, 2005; Weng et al., 2005) (Costa, 1993; Boehlert et al., 2001; Block et al., 2003; Biuw et al., 2007; Laidre and Heide-Jorgensen, 2007; Costa et al., 2008) 
FIsh tAles FroM tWo oceANs
To illustrate some of the recent advances in conservation oceanography, we describe two ongoing projects, Tag the implanted tags also record internal temperatures measured inside the tuna's peritoneal cavity (Block et al., 1998 Teo et al., 2007b) . Implanted tags can collect data for multiple years, but must be recovered from fish recaptured by the tuna fishery in order to obtain the archived data. A generous reward to fisherman for returning tags has resulted in over 20% of them being recovered to date Kurota et al., in press ). In contrast to the implanted tags, PATs can collect data for one year, but do not require that fish be recaptured.
Instead, each PAT is programmed to release at a set time via electrolysis of a metal wire attaching the tag to a dart embedded in the fish. Once released, the PAT floats to the surface where it transmits a summary of its archived data set to the ARGOS satellite system.
The ambient light and external temperature data from both types of archival tags are used to estimate geolocations, which in turn are used to reconstruct daily movement patterns (Teo et al., 2004; Nielsen et al., 2006) . Longitudes and latitudes are estimated by using the light data, collected to reconstruct daily sunrise and sunset curves, in (Carlsson et al., 2007; Boustany et al., 2008) and otolith (Rooker et al., 2008) studies to develop spatially and temporally explicit models for better assessing the numerical abundances, residence patterns, and mixing of the two stocks in each management unit (Kurota et al., in press). This line of research provides a clear example of how the results from fish tracking studies can have direct implications for managing international fisheries for highly migratory species and setting policy on an ocean-basin scale.
In addition to providing ambient light data for establishing migratory movements, electronic tags also archive internal and environmental data that are useful for inferring other aspects of tuna behavioral and physiological ecology (Block, 2005; Teo et al., 2007a Teo et al., , 2007b . (Mantua et al., 1996) to anthropogenic impacts ranging from dams to logging to pollution to overfishing (NRC, 1996; Ruckelshaus et al., 2002) .
Salmonid studies in the POST project rely on surgically implanted tags (Figure 4a, b) , which transmit uniquely encoded acoustic signals that are sensed and archived by autonomous, passive listening receivers on the seafloor (Welch et al., 2003 (Welch et al., , 2004 Melnychuk et al., 2007) . For each species, the left panel shows the survival of different Thompson river stocks released to migrate down to the Fraser river mouth; the right panel shows the survival of snake river stocks migrating down three sections of the columbia river hydropower system: impounded (upper river; eight dams), unimpounded (lower river; undammed), and entire river. The vertical bar to the right of each group of individual survival estimates (circles) shows the mean survival and 95% confidence interval for the group, averaged across all available data. The blue band and dashed red line shows the mean and 95% confidence interval for the Fraser river survival in comparison to the columbia. In all survival comparisons, snake-columbia river estimates were significantly different from Thompson-Fraser estimates at the 95% confidence level unless indicated by Ns. For further details, see the original Figure 3 from Welch et al. (2008) , from which this figure was modified. because the post array was deployed only in the lower Fraser river, it is not possible to break out survival by river section, as can be done for the columbia river data. has not been realized (Muir et al., 2006) .
This finding was used to argue that barg- survival probability estimates in the dammed upper portion of the columbia river, the undammed lower portion of the river, and the coastal shelf. (b) survival estimates as above but scaled by migration day (1/t). survival probabilities in the upper and lower river were estimated with the cormack Jolly seber mark-recapture model, which jointly estimates survival and detection probabilities. This model could not be used to estimate coastal shelf survival probability directly due to limited detections in Alaska. Therefore, we estimated the long-shelf survival probability using the following three assumptions: (1) that the detection probability of the lippy point subarray was equal to the mean detection probability (MeAN) observed at Willapa bay (where detection efficiency could be estimated accurately), (2) that the detection probability of the lippy point subarray was equal to the lower 95% confidence limit on detection probability (MIN) observed at Willapa bay, and (3) that the detection probability of the lippy point subarray was equal to the upper 95% confidence limit on detection probability (MAx) observed at Willapa bay. Irrespective of the detection probability assumed, the conventional wisdom that survival per day is better in the coastal ocean than in freshwater is not supported. 
